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(54) APPARATUS AND METHOD OF MOUNTING CONDUCTIVE BALLS 

(57)Abstract 

PROBLEM TO BE SOLVED: To provide an apparatus for 
mounting conductive balls which avoids wrong mounting extra 
balls held to the lower face of a vacuum head on a work to 
raise production yield of electronic components with bumps. 
SOLUTION: After vacuum-holding and picking up conductive 
balls 1 to a vacuum hole 19 of the lower face of a vacuum 
head 11, the head 1 1 is moved to a flux coater 10 and moved 
up and down to land the balls to the bottom of the coater 10 
to thereby coat a flux 9 to the balls 1 while a sensor 20 
detects the heights H1 f H2 of the head 1 1 to judge the 
existence of extra balls 1a from the heights. 
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damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim] 

[Claim 1] The feed zone of a conductive ball, the positioning section of a work, an adsorption head, 
and the vertical-movement means of an adsorption head, To a hole, carry out vacuum adsorption and 
it takes up. the move table of an adsorption head — having — the conductive ball of the 
aforementioned feed zone — adsorption of the inferior surface of tongue of the aforementioned 
adsorption head — While it is the loading equipment of a conductive ball which was made to carry out 
migration loading and the landing field is prepared in the move way of the aforementioned adsorption 
head at the aforementioned work It precedes carrying the conductive ball by which vacuum 
adsorption was carried out in a hole at the aforementioned work, a height detection means to detect 
the height of the aforementioned adsorption head — preparing — the aforementioned adsorption — 
Make a vertical operation perform the aforementioned adsorption head to the aforementioned landing 
field, and a conductive ball is landed on the aforementioned landing field. Loading equipment of the 
conductive ball characterized by detecting the height of the adsorption head at this time with the 
aforementioned height detection means, and judging the existence of an extra ball based on this 
detection result. 

[Claim 2] the conductive ball with which the feed zone of a conductive ball was equipped by making a 
vertical operation perform on an adsorption head — adsorption of the inferior surface of tongue of an 
adsorption head, after carrying out vacuum adsorption and taking up to a hole Move an adsorption 
head to the upper part of the landing field, make a vertical operation perform on an adsorption head 
again there, and the conductive ball of the inferior surface of tongue is landed on the landing field. If 
the height of the adsorption head at this time is detected with a height detection means, the 
existence of an extra ball is judged based on this detection result and it is judged with having no extra 
ball If an adsorption head is moved to the upper part of the work positioned by the positioning 
section, a vertical operation is made to perform on an adsorption head there, and a conductive ball is 
carried in a work and it is judged with extra ball owner ** The loading technique of the conductive 
ball characterized by stopping loading to the work of a conductive ball. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed description] 
[0001] 

[The technical field to which invention belongs] this invention relates to the loading equipment and 

the loading technique of a conductive ball of carrying a conductive ball in a work. 

[0002] 

[Prior art] The technique using an adsorption head as technique of manufacturing the electronic parts 
with a bump, such as a flip chip, is learned, the adsorption formed in the inferior surface of tongue of 
an adsorption head in the conductive ball with which feed zones, such as a container, were equipped 
with this technique — to a hole, vacuum adsorption is carried out, and it takes up, and carries on the 
electrode of works, such as a chip the adsorption for carrying one conductive ball at a time in each 
electrode, and only one piece adsorbing a conductive ball in the position corresponding to the 
electrode of the work of the inferior surface of tongue of an adsorption head for this reason, although 
many electrodes are formed in the work — the hole is formed 
[0003] 

[Object of the Invention] however, adsorption of an adsorption head — a hole — adsorption — for 
static electricity produced on a vacuum leak and the conductive ball of a hole, vacuum adsorption of 
the two or more conductive balls may be carried out, they may be taken up, and two or more 
conductive balls will be carried on one electrode of a work in this case Thus, the electronic parts with 
a bump which two or more conductive balls were carried on one electrode, and were manufactured 
are defectives, and must be discarded, this invention — adsorption of an adsorption head — the thing 
of the conductive ball by which vacuum adsorption was carried out too much is called an "extra ball'J 
to a hole 

[0004] Then, this invention cancels carrying an extra ball in a work accidentally, and aims at offering 
the loading equipment of the conductive ball which can improve the yield of a manufacture of the 
electronic parts with a bump. 
[0005] 

[The means for solving a technical problem] Invention of claim 1 publication The feed zone of a 
conductive ball, and the positioning section of a work, It has an adsorption head, the vertical- 
movement means of an adsorption head, and the move table of an adsorption head, the conductive 
ball of the aforementioned feed zone — adsorption of the inferior surface of tongue of the 
aforementioned adsorption head, while vacuum adsorption is carried out and it takes up to a hole, and 
it is the loading equipment of a conductive ball which was made to carry out migration loading at the 
aforementioned work and the landing field is prepared in the move way of the aforementioned 
adsorption head It precedes carrying the conductive ball by which vacuum adsorption was carried out 
in a hole at the aforementioned work, a height detection means to detect the height of the 
aforementioned adsorption head — preparing — the aforementioned adsorption — A vertical 
operation is made to perform the aforementioned adsorption head to the aforementioned landing field, 
a conductive ball is landed on the aforementioned landing field, the height of the adsorption head at 
this time is detected with the aforementioned height detection means, and the existence of an extra 
ball was judged based on this detection result. 

[0006] the conductive ball with which the feed zone of a conductive ball was equipped when this 
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invention of claim 2 publication made a vertical operation perform on an adsorption head — 
adsorption of the inferior surface of tongue of an adsorption head, after carrying out vacuum 
adsorption and taking up to a hole Move an adsorption head to the upper part of the landing field, 
make a vertical operation perform on an adsorption head again there, and the conductive ball of the 
inferior surface of tongue is landed on the landing field. If the height of the adsorption head at this 
time is detected with a height detection means, the existence of an extra ball is judged based on this 
detection result and it is judged with having no extra ball If an adsorption head is moved to the upper 
part of the work positioned by the positioning section, a vertical operation is made to perform on an 
adsorption head there, and a conductive ball is carried in a work and it is judged with extra ball owner 
**, loading to the work of a conductive ball will be stopped. 
[0007] 

[Gestalt of implementation of invention] according to each invention of the above-mentioned 
configuration — adsorption of an adsorption head — it precedes carrying at a hole the conductive 
ball by which vacuum adsorption was carried out in the electrode of a work, and the existence of an 
extra ball is judged by landing a conductive ball on the landing field And when judged with extra ball 
owner **, it cancels that the electronic parts with a bump of a defective are manufactured by 
stopping loading of the conductive ball to the electrode of a work. 

[0008] Hereafter, the gestalt of enforcement of this invention is explained with reference to a 
drawing. Drawing 1 is [ the cross section of this adsorption head and drawing 3 of the front view of 
the loading equipment of the conductive ball of the gestalt of 1 enforcement of this invention and 
drawing 2 ] the partial expanded sectional views of this adsorption head. 

[0009] First, with reference to drawing 1 , the whole loading equipment structure of a conductive ball 
is explained. In drawing 1 , 1 is a conductive ball and is ****ed in large quantities by the container 2 
as a feed zone. The container 2 is put on the pedestal 3. 4 is a chip as a work and is positioned by 
the positioning section 5. 1 1 is an adsorption head and the front face of a frame 6 is equipped with it. 
The frame 6 is held at the level move table 7, and if a motor 8 drives, it will be moved to longitudinal 
direction along with the move table 7. Between a pedestal 3 and the positioning section 5, the flux 
application section 10 which consists of the container by which flux 9 was ****ed is ****ed. 
[0010] Next, with reference to drawing 2 , the adsorption head 1 1 and its control system are 
explained. The adsorption head 11 consists of the upper box 12 and the lower box 13. The block 14 is 
formed in the upper part of the lower box 13, and the both-sides section of block 14 is equipped with 
the slider 15. Moreover, the perpendicular guide rail 16 a slider 15 makes the fitting of the slide of 
free to the internal surface of parietal bone of the both-sides section of the upper box 12 is formed. 
Therefore, the lower box 1 3 can move up and down to the upper box 1 2. 

[001 1] 17 is a spring which combines the head lining side of the upper box 12, and the block 14, and 
is carrying out the from cartridge of the block 14 upwards. The spring force of a spring 17 is almost 
equal to the weight of the block 14 and the lower box 13, and has reduced the weight load of the 
block 14 and the lower box 13. the adsorption which the tube 18 for carrying out vacuum suction of 
the interior is connected to the side face of the lower box 13, and carries out vacuum adsorption of 
the conductive ball 1 on the inferior surface of tongue of the lower box 13 — many holes 19 are 
formed Moreover, the sensor 20 of a touch formula is formed in the upper part of the block 1 4 inside 
the upper box 12. this sensor 20 is mentioned later — as — adsorption — it detects that the 
conductive ball 1 by which vacuum adsorption was carried out landed on the base of the flux 
application section 10 which is the landing field to a hole 19 The cylinder 21 is formed in the top of 
the upper box 12, and the rod 22 of a cylinder 21 is combined with the block 14. this rod 22 projects 
— adsorption — the conductive ball 1 by which vacuum adsorption was carried out is pushed against 
the electrode of a chip 4, and is carried in a hole 1 9 

[0012] Next, the vertical-movement means of the adsorption head 1 1 is explained. The case 30 of 
**** length is formed in the side of the adsorption head 11. The feed screw 31 perpendicular to the 
interior of a case 30 is contained, and the motor 32 made to rotate a feed screw 31 is formed in the 
top. 33 is an encoder which detects the rotation of a motor 32. The nut 34 is ****ing to the feed 
screw 31, and the nut 34 is combined with the upper box 12 through the bar 35. Moreover, the guide 
rail 36 perpendicular to the side face of a case 30 is formed, and the fitting of the slide to a guide rail 
36 of the slider 37 with which the side face of the upper box 12 was equipped is made free. 
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Therefore, if a motor 32 drives and a feed screw 31 rotates, a nut 34 will move up and down along 
with a feed screw 31, and the adsorption head 1 1 will also move up and down along with a guide rail 



[0013] 40 is a control section and is connected to the touch detector 41, the pressure-control 
section 42, the suction unit 43, the height detector 44, and the motorised circuit 45. The touch 
detector 41 detects that the conductive ball 1 of the inferior surface of tongue of the adsorption 
head 1 1 contacted the base of the flux application section 10, the top of a chip 4, etc. by detecting 
change of the distance from a sensor 20 to the top of block 14. It connects with the pressure source 
46 and the pressure-control section 42 controls the gas pressure given to a cylinder 21. The suction 
unit 43 carries out vacuum suction of the inside of the lower box 13 through a tube 18. The height 
detector 44 detects the height of the adsorption head 1 1 based on the rotation of the motor 32 when 
a sensor 20 detects the top of block 14. Moreover, the motorised circuit 45 drives a motor 32. 
[0014] The loading equipment of this conductive ball consists of the above configurations, and 
explains the whole operation below, moving the adsorption head 1 1 to the upper part of a container 2, 
and performing a vertical operation in drawing 1 , there — adsorption — to a hole 19, vacuum 
adsorption of the conductive ball 1 is carried out, and it is taken up At this time, it is as having 
mentioned above that an extra ball tends to adhere to the inferior surface of tongue of the adsorption 
head 11. 

[0015] Next, it moves to the upper part of the flux application section 10, and the adsorption head 1 1 
makes flux 9 adhere to the conductive ball 1 by performing a vertical operation there. When drawing 3 
expands and shows this operation and the left-hand side adsorption head 1 1 has an extra ball in 
drawing 3 , in drawing 3 , the right-hand side adsorption head 1 1 shows the case where there is no 
extra ball. In drawing 3 , 1a is an extra ball, the adsorption head 1 1 is downed — making — adsorption 
— the conductive ball 1 is landed at flux 9 by landing on a hole 19 the conductive ball 1 by which 
vacuum adsorption was carried out on the base of the flux application section 10 In addition, the base 
of the flux application section 10 is a flat, and the depth of flux 9 is adjusted so that only a depth 
predetermined in the conductive ball 1 may land on the water. 

[0016] Now, if extra ball 1a is caudad located rather than the conductive ball 1 f therefore the 
adsorption head 11 is dropped as drawing 3 is shown in the left-hand side adsorption head 11, extra 
ball 1a will land on the base of the flux application section 10. If the adsorption head 11 performs a 
down operation still more, a down is continued, the lower box 13 loses touch with the upper box 12 
relatively, a sensor 20 will approach the top of block 14 and only the upper box 12 since the lower . 
box 13 is having the down prevented will detect block 14. This detecting signal is sent to the touch . 
detector 41 , and a control section 40 stops a drive of a motor 32. Moreover, the height detector 44 
detects the height H1 of the adsorption head 1 1 from the rotation of the motor 32 at this time. 
[0017] In drawing 3 , the height H2 of the adsorption head 11 when the conductive ball 1 lands on the 
base of the flux application section 10 is detected completely like [ in the right-hand side adsorption 
head 11] this. A height H1 is higher than a height H2 by ** of extra ball 1a, therefore a control 
section 40 judges the existence of difference deltaH to extra ball 1a of this height. 
[0018] If there is no extra ball 1a and it is judged with it being normal as drawing 3 is shown in the 
right-hand side adsorption head 1 1 , in drawing 1 , it moves to the upper part of a chip 4, and the 
adsorption head 1 1 performs a vertical operation there, and carries the conductive ball 1 on the 
electrode of the top of a chip 4. Moreover, as drawing 3 is shown in the left-hand side adsorption 
head 1 1, when there is extra ball 1a and it is judged with it being unusual, the operation which carries 
the conductive ball 1 in a chip 4 resumes an operation, after stopping and removing extra ball 1a. In 
addition, an operator may remove extra ball 1 a by the handicraft, or it may move the adsorption head 
11 to an abandonment stage (not shown), may send [ then, ] a positive pressure in the lower box 1 3, 
and may drop all the conductive balls 1 compulsorily on an abandonment stage. 
[0019] In addition, with the gestalt of the above-mentioned implementation, although the flux 
application section 1 0 is made serve a double purpose as landing field, in short, the landing field 
should just be in the move way of the adsorption head 11, and may install [ therefore ] for example, 
the landing field exceptional. However, since whole structure can be simplified and an application 
operation of flux and a detection operation of an extra ball can be performed together if the flux 
application section 10 is made serve a double purpose as landing field like the gestalt of the above- 
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mentioned implementation, a tact time can be shortened. In addition, in order that the flux application 
section 10 may land all the conductive balls 1 at predetermined depth flux, the base is formed in a 
strict flat side, and the flux application section 10 is [ therefore ] extremely suitable also as landing 
field. 
[0020] 

[Effect of the invention] According to this invention, it can judge simply and exactly whether the 
extra ball has adhered to the inferior surface of tongue of an adsorption head, therefore the yield of a 
manufacture of the electronic parts with a bump can be raised. 

[Translation done.] 
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